Ca2+- and phosphatidylinositol 3-kinase-dependent nitric oxide generation in lung endothelial cells in situ with ischemia.
Endothelial cells generate nitric oxide (NO) in response to agonist stimulation or increased shear stress. In this study, we evaluated the effects of abrupt cessation of shear stress on pulmonary endothelial NO generation and its relationship to changes in intracellular Ca(2+). In situ endothelial generation of NO and changes in intracellular Ca(2+) in isolated, intact rat lungs were evaluated using fluorescence microscopy with diaminofluorescein diacetate, an NO probe, and Fluo-3, a Ca(2+) probe. The onset of increased NO generation in endothelial cells of subpleural microvessels in situ occurred between 30 and 90 s after onset of ischemia and was preceded by an increase in intracellular Ca(2+) due to both influx of extracellular Ca(2+) and release from intracellular stores. Flow cessation-induced NO generation in endothelial cells in situ was Ca(2+)-, calmodulin-, and PI3-kinase-dependent. The similarity of endothelial cell response (increased NO generation) to either increased flow or cessation of flow suggests that cells respond to an imposed alteration from a state of adaptation. This response to flow cessation may constitute a compensatory vasodilatatory mechanism and may play a role in signaling for cell proliferation and vascular remodeling.